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Assignment- Rules of differentiation
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Differentiate each function with respect to x.

1)  y = (x2 + 4)cos 2x5                                                                                   

2)  y = 
sin 3x3

5x4 + 4
                                                                                   

3)  y = tan
4x5

−3x4 + 2
                                                                                   

4)  y = 
cos 3x3

2x4 + 3
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5)  y = cos x5 ⋅ (4x4 + 3)                                                                                   

6)  y = (5x5 + 2)cos 2x2                                                                                   

7)  y = e4x4(2x3 + 3)

8)  y = 
3x3 + 4

ln 5x4

9)  y = (2x4 − 3) ⋅ e4x3
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10)  y = ln 4x2 ⋅ (2x3 + 1)

11)  y = 
2x4 − 3

e3x5

12)  y = 
ln 3x5

x3 + 5

13)  y = 
5x5 − 2

25x2                                                                                    

14)  y = 
35x2

2x3 + 3
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15)  y = (5x3 − 3) log 4 x
2                                                                                   

16)  y = 24x5(x4 + 1)                                                                                   

17)  y = log 3 2x5 ⋅ (3x4 + 1)                                                                                   

18)  y = (3x2 + 5) ⋅ 45x3

                                                                                   

Use logarithmic differentiation to differentiate each function with respect to x.

19)  y = 3x5x



©H t2^0l1]7H dKMumtEah qSVo`fytqwlarrLew DLSL^CK.J u cA]lgls KrRiig\hLtmsR srceBsWeErtvEeQdM.M Y FMIauddeP WwkiCtohW PI`nyfGifnbiEtPeF iC]aqlacyuHlVu^sZ.

Worksheet by Kuta Software LLC-5-

20)  y = 2x2x
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Answers to Assignment- Rules of differentiation (ID: 1)

1)  
dy
dx

 = (x2 + 4) ⋅ −sin 2x5 ⋅ 10x4 + cos 2x5 ⋅ 2x

      = 2x(−5x5sin 2x5 − 20x3sin 2x5 + cos 2x5)
2)  
dy
dx

 = 
(5x4 + 4) ⋅ cos 3x3 ⋅ 9x2 − sin 3x3 ⋅ 20x3

(5x4 + 4)2

      = 
x2(45x4cos 3x3 + 36cos 3x3 − 20xsin 3x3)

(5x4 + 4)2

3)  
dy
dx

 = sec2 4x5

−3x4 + 2
 ⋅ 

(−3x4 + 2) ⋅ 20x4 − 4x5 ⋅ −12x3

(−3x4 + 2)2

      = 
4x4sec2 4x5

−3x4 + 2
(−3x4 + 10)

(−3x4 + 2)2

4)  
dy
dx

 = 
(2x4 + 3) ⋅ −sin 3x3 ⋅ 9x2 − cos 3x3 ⋅ 8x3

(2x4 + 3)2

      = 
x2(−18x4sin 3x3 − 27sin 3x3 − 8xcos 3x3)

(2x4 + 3)2

5)  
dy
dx

 = cos x5 ⋅ 16x3 + (4x4 + 3) ⋅ −sin x5 ⋅ 5x4

      = x3(16cos x5 − 20x5sin x5 − 15xsin x5)
6)  
dy
dx

 = (5x5 + 2) ⋅ −sin 2x2 ⋅ 4x + cos 2x2 ⋅ 25x4

      = x(−20x5sin 2x2 − 8sin 2x2 + 25x3cos 2x2)
7)  
dy
dx

 = e4x4

 ⋅ 6x2 + (2x3 + 3) ⋅ e4x4

 ⋅ 16x3

      = 2x2e4x4(3 + 16x4 + 24x) 8)  
dy
dx

 = 

ln 5x4 ⋅ 9x2 − (3x3 + 4) ⋅ 1

5x4  ⋅ 20x3

(ln 5x4)2

      = 
9x3 ln 5x4 − 12x3 − 16

x ⋅ (ln 5x4)2

9)  
dy
dx

 = (2x4 − 3) ⋅ e4x3

 ⋅ 12x2 + e4x3

 ⋅ 8x3

      = 4x2e4x3(6x4 − 9 + 2x)

10)  
dy
dx

 = ln 4x2 ⋅ 6x2 + (2x3 + 1) ⋅ 1

4x2  ⋅ 8x

      = 
2(3x3 ln 4x2 + 2x3 + 1)

x

11)  
dy
dx

 = 
e3x5

 ⋅ 8x3 − (2x4 − 3) ⋅ e3x5

 ⋅ 15x4

(e3x5)2

      = 
x3(8 − 30x5 + 45x)

e3x5

12)  
dy
dx

 = 

(x3 + 5) ⋅ 1

3x5  ⋅ 15x4 − ln 3x5 ⋅ 3x2

(x3 + 5)2

      = 
−3x3 ln 3x5 + 5x3 + 25

x(x3 + 5)2

13)  
dy
dx

 = 
25x2

 ⋅ 25x4 − (5x5 − 2) ⋅ 25x2

ln 2 ⋅ 10x

(25x2)2

      = 
5x(5x3 − 10x5 ln 2 + 4 ln 2)

25x2

14)  
dy
dx

 = 
(2x3 + 3) ⋅ 35x2

ln 3 ⋅ 10x − 35x2

 ⋅ 6x2

(2x3 + 3)2

      = 
2x ⋅ 35x2(10x3 ln 3 + 15 ln 3 − x ⋅ 3)

(2x3 + 3)2
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15)  
dy
dx

 = (5x3 − 3) ⋅ 1

x2 ln 4
 ⋅ 2x + log 4 x

2 ⋅ 15x2

      = 
15x3 log 4 x

2 ⋅ ln 4 + 10x3 − 6

x ln 4

16)  
dy
dx

 = 24x5

 ⋅ 4x3 + (x4 + 1) ⋅ 24x5

ln 2 ⋅ 20x4

      = x3 ⋅ 24x5 + 2(1 + 5x5 ln 2 + 5x ln 2)

17)  
dy
dx

 = log 3 2x5 ⋅ 12x3 + (3x4 + 1) ⋅ 1

2x5 ln 3
 ⋅ 10x4

      = 
12x4 log 3 2x5 ⋅ ln 3 + 15x4 + 5

x ln 3

18)  
dy
dx

 = (3x2 + 5) ⋅ 45x3

ln 4 ⋅ 15x2 + 45x3

 ⋅ 6x

      = 3x ⋅ 45x3(15x3 ln 4 + 25x ln 4 + 2)
19)  

dy
dx

 = y(5 ln x + 5) 20)  
dy
dx

 = y(2 ln x + 2)




